Thirty-two Prosopis accessions were studied and biomass production (dry matter) determined fot 27 of them, which were irrigated when the soil moisture tension reached 60, 200, or 500 kPa. Three seasons after transplanting (i.e. after 2th years) the trees were harvested, weighed, and sub-sampled for moisture content determinations. Little difference was obsenred in productivity among irrigation treatments. A 2O-fold range in biomass productivity occurred among accessiors; Prosopis chilensis (0009) from Argentina gave the greatest production of 13.4 t ha-r a-r. The water use efficiency of US rangeland accessions ranged from 2300-2600 kg HrO kg dry matterr. P. chilensis (0009) in the driest irrigation treatment had a water use efficiency of 345 kg HrO kg dry matter-t.
were developed to estimate the oven-dry biomass at the end of each of the three seasons' growth. The dry biomass measured at the end of the third season's growth was then compared with dry weight estimates from the regression equations.
METHODS
The soil type, origin of the germplasm, planting procedures, irrigation system, and experimental design were described in detail in an earlier publication (Felker et al., 1981a) . Six entries, recorded as P. spp. in the earlier paper, were assigned to taxa (0001, 0013, 0032,0137,0025 and 0138) ( Table 6 ). Five accessions, P. pallida (0041 and 0140), P. juffiora (0044) and P. africana (0040 and 0045) were killed by * abnormally severe frost (-5"C) In the previous paper (Felker et al., 1981a) (Felker et a1.,1982a) were surprisingly small ( Table 2 ). The winter-deciduous North American native species, P. glandulosa var. torreyana (0001), P. uelutina, P.sp. (0074) andp. sp. (0080) had slightly larger dry matter contents (60-61%) than the nearly evergreen P. alba selections (53-57%), perhaps because the former had little foliage at the time of harvest.
Yields of accessions
The average production of dry biomass per tree (estimated by regressions on basal diameters) ranged from 0.02 to 0.29 kg tree-1 (15-fold differences) after the first ycar (Table 3) , from 0.17 to 8.82 kg (2O-fold) after the second year (Table 4) , and from 0.37 to 7.49 kg (20-fold) after the third year (Table 5) . Measured production (Table 6 ) after the third year ranged from 0.4 to 9.2 kg tree-l (23-fold differences). P. chilensrs (0009) had the largest estimated biomass at theendof thethree seasons (0.3,3.8 and 7.5 kgtree-l), and the greatest measured biomass (9.2 kg tree-l) at the end of the third season. p. qlba (0099) had thc second largest estimated biomass in all three seasons (0.9,3.1 and 6.3 kg tree-l) and yielded 6.8 kg at the end of the third, when it was outyielded by P. articulata (0016) (7.8 kg tree-l). Both in estimated and measured production, the shrubby prostrateaccessions 0074,0080, and 0028 from NewMexico, Arizona, and west Texas were among the least productive under all water treatments, and in all seasons. P. kuntzei, the least productive accession (only 0.4 kg tree-l at final harvest) has no true leaves when mature. This species is photosynthetically-active only in its stems, and might be expected to grow slowly, but it is of interest because its specific gravity (1.25-1.30; Burkart, 1976 ruscifolia, which is reputed to be a serious weed in Argentina (Burkart, 1976) .
Variations between seasons
The estimated biomass per tree increased over l0-fold from the first to the second season and by 2-3-fold from the second to the third. This is not surprising, since full leaf cover was not achieved until either late in the second or early in the third season. Over the three seasons P. articulata (0016), P. tamarugo (0042) each plot were completely surrounded by other similar trees. The average directly-measured dry biomass of the two inner P. chilensis trees was 6.0 and 6.2 kg in the medium and dry tre atments, respectively, about 66% of the average of outer trees in the plot. This is a larger border effect than was observed in the California Imperial valley in a field study of P. chilensis (0009) (in a 5 x 5 array on 1.5 m x 1.5 m spacings) where theinnerninetreeshadTS%of thebiomass of the outer trees. In an analysis of small plot work with Populus, Zavitkovski (1981) found that the border effect could extend into the sixth row on closelyspaced (0.3 m x 0.3 m) plantings, but it did not extend past the outer row in 1.2 m x 1.2 m plantings. As these Prosopis plants were grown at a 1.2 m x 1.2 m spacing we believe that extrapolation of the data for the two inner trees to biomass production in kg ha-l is reasonable. At this spacing there were Effects of irrigation on biomass production of Ptosopis The ranges in biomass production observed here were similar to those estimated from stem volume measurements in an earlier study (Felker et al., 1981a) . The annual production of the best accession predicted in that study, 4 t ha-r a-1, was considerably exceeded in this one, where the productivity of P. chilensts (0009) averaged 13.4 tha-r tl with no more than 460 mm of water each year. This yield of biomass compares well with those of rye and maize (9.6 and 18.8 t ha I a-1) managed for optimal biomass production in more mesic environments in closely-spaced plantings (100,000 plants ha t) and with 250 kg htr a I nitrogen (Crookston et al., L978) . It is also several-fold greater than the biomass production of unmanaged semi-arid grasslands or desert ecosystems (Webb et aI., 1978) with comparable water inputs. In field trials in the California Imperial Valley similar dry matter production (29 t ha-r in 2 years, I4.5 t ha-r a 1) has been obtained for P. chilens'is and P. alba (0039) The water use efficiency of 345 kg H2O kg DM-l for P. chilenszs (0009) is considerably greater than domesticated legumes, which range from 500 to 900 kg H2O kg DM-t (Briggs and Shantz, l9I4; Ludlow and Wilson, 1972) and compares favourably with the C-4 grasses, maize and sorghum, which have water use efficiencies of 240-3Lb and 223-360 kg H2O kg DM-r, respectively (Briggs and Shantz, 1914) .
Prosopis pod production occurred in the second and third season and was greatest in the dry irrigation treatment (Felker et al., in preparation (Felker et a1.,1981b ).
In conclusion, thornless Prosopis accessions with very good water use efficiency and biomass productivity have been identified that are promising for woody biofuel production on arid lands short of water.
